Blocks - Grids 


The golden ratio, also known as the god ratio, golden proportion, golden mean, golden section, 
golden number, divine proportion or sectio divina, is an irrational number, approximately 1.618 
033 988 749 894 848, that possesses many interesting properties. Shapes proportioned according 
to the golden ratio have long been considered aesthetically pleasing in Western cultures, and the 
golden ratio is still used frequently in art and design, suggesting a natural balance between 
symmetry and asymmetry. The ancient Pythagoreans, who defined numbers as expressions of 
ratios (and not as units as is common today), believed that reality is numerical and that the 
golden ratio expressed an underlying truth about existence. 
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A Book of Coincidence 


A Book of Coincidence, and its more recent incarnation, A Little Book of Coincidence is a 
compilation of astounding geometrical relationships put together by John Martineau. The first 
book is essentially out-of-print, but the second was published in 2001 and is available in most 
book stores [in the USA, Walker and Company, New York, 2001]. 


But a picture is worth a thousand words, and thus, consider the following pictures (and where 
thousands and thousands of words will not require being read -- well, maybe a few words): 


It just so happens that the extremes of Macs’ relationship with Venus, when Mars is at 


Earth has a mean diameter of 7,920 miles, the Moon 2,160 sies (radius 1,080 miles) 

Start by drawing a horizontal line length 4. With compasses and naber divide the line in 
half and then half the halves: now a vertical kengtħ of 3 can be swung up and so a 3-4 

5 triangle made. From here progress as shown in the top part of the diagram. Circles 
fepresenterg the Barth and the Moon can now be drawn with over 99.9% acoaracy, The 
Circle represents Heaven, the square represents Earth. With z as 22/7 a heavenly circle 
passing through the centre af the Moon has a cireumfenence of 44 - the same length as 
the perimeter of the earthly square around Barth. Thus the Barth squares the circle of 
Moon (sew the Forwerd for more Mumination) 


his nsa possible approach to her and then his farthest possible distance from her, 
detine two radii fron Vers’ point of view whch are in the same 3:11 Proportion as the 
size of the Moon is to the size of the Earth (see page 31). This m 97.9% accurate, The 
same holds trae for Venus’ comings and goings as seen froca Mars. It is worth bearing 
in mind that we, Earth, are sandwiched between these two - Lowe and War. That the 
extremes of their relationship as see it should be reflected in the very proportions 
isa Coinodence which helps concentrate the mind 


of the elements of our own dom. 


In John Mitchell’s famous construction, a 3-4-5 triangle (see Sacred Mathematics) can be the 
start of an 3:11 construction which compares the physical sizes of the Earth (+) and Moon (s) 
(mean diameters of 7,920 and 2,160 miles, respectively), so that the Earth squares the Moon (to 


over 99.9% accuracy). Meanwhile, the extremes of Mars’ (g) distance from Venus (f) -- furthest 
to closest -- yields the same 3:11 ratio (again to 99.9% accuracy). 


Mercury (d) obviously has a thing for Venus (to 99.9% accuracy). The three sided figure is also 
found in many church windows, and it’s interesting to note that as a result of the shift from an 
earth-centered to a heliocentric cosmos, Venus and Mercury swapped positions in the order of 
things. The second figures implies a simple geometric relationship between threeness and 
sevenness. But it’s also noteworthy that Mercury’s relationships to Venus, Earth, and Mars all 
involve either three or seven parts (from Mercury’s viewpoint). 


Acirde is drawn which represents Vents’ mean orbit. A pentagram is constructed inside In the ssene way that throe t curcies from Mercury's sean orbit 
it and a small cieche placed through the arm-crossing points. The radins of this small cabo ebog T N A i IDEE A O AIDER Suramar 
carcle divides the radius of the larger into the golden section and ċun be used to space then the droumcirche enclosing these eight circles defines Barth's mean orbit with over 
Wens orbit to Earth's cebit with 99.8% accuracy, Although this is slightly less accurate, 99.9% accuracy. Try buiiding the shapes out of coins using three modem ten pence 
and a little more complicated, than the previous diagram it is inctuded here ta show the pieces to show the Mercury- Venus proportion, and eight cew pence pisces for the Veras- 
ever present agreement between eight-fold and five-fold geometries (see Appendix 2.1 Earth proportion; the centres of the eight ane penery coins should lie on a circle arend 
foe moe illumination). thw three ten penny coins. The Rayal Mint sadly does not quite producy twa coins in 
the 6120-5040 ratio required but these are near enough for the human eye. 


Venus and Earth can be spaced with a pentagram (very Golden Meanish or Wiccaish) to 99.8% 
accuracy, or in an eightfold way to 99.9% accuracy. And just as 3 and 7 have their own 
connections, so do 5 and 8 (both of which are Fibonacci Numbers). 
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ppendix L3 ~ Stone Circle Goumetry} 


Of all the truly amazing relationships, perhaps the best are the proportions between Earth and 
Mercury, and the Earth and Saturn (j), where both the orbits and physical sizes of the planets are 
related (both to 99% accuracy) -- in one case a Phi-ve (five) pointed star, and a 30 pointed star 
for the other. Multi-pointed stars might seem to be stretching the point, but 30 is the first number 
which can be divided by 2, 3, and 5, and is the number of the outer trilithon divisions at 
Stonehenge. Coincidentally, Mercury and Saturn are the innermost and outermost of the 
medieval planets (those which can be seen with the naked eye). But you can also do the latter 
with a fifteen pointed star (i.e. five times three). So there! 


Furthermore, the diameter of a circle based on Mercury’s aphelion (closest point) to the Sun, also 
happens to be the distance between the mean orbits of Mercury and Earth. 


An even more famous coincidental arrangement is that Saturn takes the same number of years to 


go around the Sun as there are days between full (Earth) Moons (to 99.8% accuracy). Score one 
for the Lunatics! 


tar is drawn from the Heel (Sun) Stone, at the top ot the diagram. This 


defines the size of the Aubrey hobe circle and the positions of twa stones on Two smal 


vo more small stones (the Station Stones) alse lie on the Aubrey 


An octagram $ 


Stonehenge is the most visited place of any kind in Europe - every year more people 
Visit ihe site than were present on the face af the Earth at the time it was constructed 
The upper diagram shows john Michel's geometric solution far the stone cirches (page moms which te on it. Tv 
31 - Earth and Mer Moon). Mars is included because, with the equilateral triangle, it dreie at points defined by 
defines the thickness of the inner bluestone horseshoe. The lower diagram shows all Stonehenge proper. The solution 
four inner planets superimposed om to Stonehenge and scaled so that the Earth fits to (the Heel Stone and 
the outside of the main trilithon circle. Venus then fits to the polished inner surface of 
the trilithon circle, Mars fits the trilithon horseshoe and Mercury the inner bluestone 
horseshoe 


the octagram, and the rectangle between all four encloses 
foe the two outermost defined radii at Stonehenge 
ecle) are thus related in the same way as the orbits ol 


lanets by a geometry which seems to be embodied in the 


t Stonchenge, ard even in the proportonal size ot 


zontal dotted lines). A fine coincidence 


Stonehenge, by the way, is the most visited place of any kind in Europe -- every year more 
people visit the site than were present on the face of the Earth at the time it was constructed. 
Small wonder that visitors are drawn to the geometric masterpiece. If for no other reason than 
that if Mars is sized so as to define the thickness of the inner bluestone horseshoe, then the Earth 
and Moon are sized as shown in the upper left figure. In the below left figure, all of the inner 
planets are sized (with Venus being slightly smaller than Earth, equivalent to the width of the 
main trilithon circle). Meanwhile the right figure gives the orbits of Jupiter (h) and Saturn. 
Note: The architect(s) of Stonehenge apparently knew the physical sizes of the inner four 
planets! Are there any questions? 


17 mem 12774 mikon ka 


Saturn is the slowest and outermost planet of the traditional seven planets, Mercury 
the quickest and innermost. The centre of the medieval cosmos was, of course, Ear 
(the centre is "here”), later swapping places with the Sun (the centre is 'there'). In t 
diagram above, Mercury, Saturn and Earth are all aligned on the same side of the Su 
continuing and ending the series of four diagrams which began with The Space betwe 
Three (facing page). The solution is over 99.9% accurate and is worth comparing wi 
the diagram Mercury's three Halos (page 12) where three touching circles also emanat 
from Mercury's mean orbit - albeit in a different way- 


For convenience Venus is here placed in the centre (points of view for nearest-furthest 
diagrams are interchangeable). Venus makes a complete orbit of the Sun every 225 days, 
as opposed to our 3465. As we watch her from Earth, she never strays farther than 46° 
from the Sun as it moves through the zodiac over a year. Both planets have near circular 
orbits and Venus closes the space between her and us from a maximum of 261 million 
km to a minimum of 38 million km and, remarkably, this proportion can be solved by 
nesting two pentagrams with well over 99.9% accuracy. The proportion thus defined is 
equal to four compounded golden section divisions. This is an important page. 


The linear distances between Earth and Mercury, and Earth and Saturn, can also be used to create a 
threesome style geometry, while Venus and Earth have nested pentagrams (to over 99.9% accuracy. 


Aarcle is drawn to represent Jupiter's orbit. Four touching circles drawn with centres 
on this circle leave a space in the middle which can be taken to represent Mars’ mean 
orbit with over 99.9% accuracy. Four touching circles can also be used to accurately 
Space Chiron from Mars when viewed from Earth (not shown but do try it at home), An 
alternative and much neater way of drawing the two orbits is shown reduced in the 
bottom right hand corner. Jupiter rules expansion and Mars is characterised by acts of 
will; as long as there is a good structure to the expansion, normally provided by Saturn, 
and here symbolised by the square, then this is the stuff of which empires are built, 


The same proportion which positioned Venus’ mean heliocentric orbit from Earth's i 
Lowe om Earth (page 22) is here is used to proportion Saturn's near and far positions fron 
Mars. The ratio between these two distances can be solved with 99.9% accuracy by th 
method shown abowe and is a simple function of the golden section. It is interestin 
that the average play of their relationship should appear so harmonic from their ow 
viewpoint (as harmonic indeed as Earth's and Venus'), In traditional astrology Mars i 
exalted in Saturn's sign of Capricorn and Saturn as Pan is shown in an inverted pentagran 


Ia 


Meanwhile, Mars is doing its square dance with Jupiter, and (vou guessed itl) a pentagram with 
Saturn (both to 99.9% accuracy). The combination of Mars, Jupiter, and Saturn is one of will, 
expansion, and structure -- the stuff of which empires are built. Four touching circles can also be 
used to space Chiron (()from Mars when viewed from the Earth! 


€ ura - which l ) f J 
ised to relate Vern rbit to Mercury's in Mercury sees n Sisters on page 17. See the 


index entry Touching circles (page 129) for 3 full hist of these findings 


Speaking of Chiron -- the object in a planetary orbit many astronomers wish to refer to as a 
comet -- Saturn does a seven circle thing (to 99.9% accuracy), similar to the Mercury and Venus 
thing (shown above). Even more intriguing is when Jupiter and Uranus (k) -- and the multiple 
circles based on their closest, mean, and furthest distances from the Sun -- are combined with 
99.7%, 99.6%, and 99.4% accuracies, respectively, Chiron’s mean orbit sits almost exactly at the 
geometric transition point. Thus Jupiter’s mean orbit is defined by Chiron’s by a pentagram with 
99.5% accuracy. (BTW, did we mention the connection between the pentagram and the Golden 
Mean?) 
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For the sake of the record the easiest way of proportioning the mean orbits of Ju 
and Neptune involves drawing a prickly nonagram and taking the c ircumcirchi 
incircle to represent the two planets’ mean orbits. This is 99.7% accurate and is the 
time that Nine features in this research. Nine is predominantly three threes, and is 


a square number even though its character is triangular. The importance of N 
stressed in many tribal religions which often speak of nine worlds The division 
circle into two or four ninths also dominates the geometry of Celtic jewellery 
Christian Trinity and the Welsh Triads are other examples of traditions of threesonu 


Reaching the outer reaches, we can note the fascinating dance between Jupiter and Saturn where 
from the viewpoint of Earth, we get Golden Mean relationships, Star of David combos, and 
threesomes. And of course, we can connect Jupiter with Neptune (1) with a multi-pointed star 
dressed to the Nines. Keep in mind that Jupiter and Neptune are both on the column of Mercy in 
the new and improved version of the Tree of Life, and that a nine pointed star is just a triangular 
shape squared. 
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oh in such a way that Tar length of the aa aa ta ah The diagram above shows Uranus’ nearest and farthest mean positions to am 

greater part is the same as the ratio of the length of the greater part to the wl Pluto, as observed from Uranus. The technique of placing ten touching circles ini 

It is way of creating a division and yet preserving the relationship of the | creates an incircle and a circumeircle whose relative radii solve the shown pla 

whole. Here Pluto's and Neptune's outer orbits form a golden section ratio orbits with over 99.9% accuracy. Ten circles in a circle not only enable Urany 

accuracy, and Pluto's and Uranus’ inner orbits form the golden section with Pluto's relative mean orbits to be determined but also, coincidentally, prop 
. In addition, Pluto's and Chiron's outer orbits are in a proportie Neptune and Pluto's mean orbits, which is shown opposite. 

99.7% similar to the golden section nested twice - given by the arm-cn 


pentagram (this is not shown). 
S | 


Uranus, Neptune, and Pluto (;) have a very straightforward relationship with the Golden Mean -- 
Pluto and Neptune’s outer orbits to 99.5% accuracy, and Pluto and Uranus’ inner orbits to over 
99.9% accuracy. Chiron and Pluto’s outer orbits are in a proportion similar to the Golden Mean 
nested twice (to 99.7% accuracy). Alternatively, Uranus and Pluto can be easily related by ten 
circles — but then again, ten is just double five (i.e. Phi-ve). 


522.46 milbom km 


Venus, the Goddess of Love and Beauty, a 


are 


1 Ceres, the Goddess of Fertility and Harvest 


re shown at their mean orbits. T 
she compares Ceres 


ometry unfolds from Venus’ point of view 
conjunct the Sun to Ceres opposing the Sun. Four touching circles 
are placed around the circle of Ceres opposing the Sun to give a circumeircle which 


defines the distance of Ceres conjunct the Sun with over 99.9% accuracy, This is a pleasant 


Sun experience a fertility cycle ċ 


to the plane of their orbit 


Ceres, the preeminent asteroid, is also connected to all of this. On the one hand, Venus, to over 


99.9% accuracy, and on the other hand, acting as a midpoint for a very curious set of 
relationships between their orbital radii -- those given as: 


Venus times Uranus = 1.204 Mercury times Neptune 
Mercury times Neptune = 1.208 Earth times Saturn 
Earth times Saturn = 1.206 Mars times Jupiter 
Venus times Mars - 2.872 Mercury times Earth 
Saturn times Neptune = 2.976 Jupiter times Uranus 


Venus x Mars x Jupiter x Uranus = Mercury x Earth x Saturn x Neptune 
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wn orbit around the Sun (or the 'ectiptiċ'). TI B 
of three rings shown abov jagram) was used as the base scale for mec 


astrolabe ated by imagining oneself to be standing at the South Pe 


opics and the equator as they appear projected on to the flat s 
the equator. These three rings (centre diagram) are the basis of the tið 


projection of the Earth and, remarkably, they can be proportioned with 99.89 


using the familiar technique of nested pentagons (see also facing page). This dia 
rewards study 


Finally, we should point out two other relationships. The first relates wholly to Earth and 
is based on the Earth’s tilt of 23.4 degrees from the plane of its orbit around the Sun. 
The set of three rings was used as the base scale for medieval astrolabes and is 
generated by imagining oneself to be standing at the South Pole, and then seeing the 
tropics and the equator as they appear projected on the flat sheet of the equator. 
According to Martineau, “This diagram rewards study.” 


But if you’re in a hurry, please note that Kepler’s attempt to space the orbits of Mars 
and Earth with a dodecahedron, and Venus and Earth with an icosahedron, was very 
close to the mark. The dodecahedron and icosahedron are related Platonic Solids (i.e. 
they create the other from the center of their faces), while Venus and Mars have been 
having relationships in many diverse forms for millennia. 


All of these incredible figures -- used by permission from the author, John Martineau -- 
must inevitably demonstrate the fundamental geometric nature of the universe in 
placing the planets in their orbits. The quantization of the orbits is simply not a matter 


of chance! Furthermore, an understanding of the process could greatly simplify the 
search for new planets, both those belonging to Sol and to other nearby stars. In effect, 
there are just so many orbital radii possible. If you know a couple, then the rest should 
be predictable. 


Meanwhile, just relax in the knowledge that everything is mathematical (not to mention 
aesthetic), and that we can sleep well tonight knowing that the mainstream astronomers 
are dutifully searching the skies for those pesky Near-Earth Objects which are 
threatening to annihilate the Earth, pummel it back to the stone age, or just destroy 
civilization as we know it. 


(5/25/06) In fact, a comet (SW-3) has just crossed Earth's path -- missing a collision by 
a few million miles. There were some expecting some significant action, but apparently 
the Earth doged another bullet (aka rock from outer space). 


At the same time, there is always_2012-2013 A.D. and the End of the Mayan Calendar. 
This has been given some planetary emphasis by Graham Stevens in his aptly entitled 
Jupiter's Dance. It seems fundamentally obvious that planetary geometries (to which 
Astrology might ascribe) are having significant effects -- the kind of effects which tend 
to result in earthshaking events. 


A Graphics Description 


Geometry is by its very nature, graphic. Not so much as to effect an “X” rating, but one that 
nonetheless carries its own messages. More than most disciplines, geometry is about the 
symbolism of form and what that conveys to the observer. 


Bruce Rawles <http://www.intent.com/sg/> introduces his view of Sacred Geometry by noting 
that, “In nature, we find patterns, designs and structures from the most minuscule particles, to 
expressions of life discernible by human eyes, to the greater cosmos. These inevitably follow 
geometrical archetypes, which reveal to us the nature of each form and its vibrational resonances. 
They are also symbolic of the underlying metaphysical principle of the inseparable relationship 
of the part to the whole. /t is this principle of oneness underlying all geometry that permeates the 
architecture of all form in its myriad diversity. This principle of interconnectedness, 
inseparability and union provides us with a continuous reminder of our relationship to the whole, 
a blueprint for the mind to the sacred foundation of all things created.” [emphasis added] 


This brief paragraph says in a nutshell why much of geometry is called Sacred Geometry, why 
much of mathematics is called Sacred Mathematics, and why numbers are inherently basic to 
Philosophy (aka ®-lo-Sophia). From the most profound symbolism of a Vesica Pisces to the 
fundamentals of Transcendental Numbers and Nines, the point can be made over and over 
again that any chosen divinity is of necessity going to be a supreme being who can work the 
numbers! 


Graphically, there is the distinction between two-dimensional (“plane geometry”) and three- 
dimensional (“solid geometry”). It is possible, for example, to begin with a Vesica Pisces and 
construct regular polygons of three thru nine sides. Euclid’s The Elements begins with a mere 
five postulates, and creates all of plane geometry. The Harmony of the Spheres, with its three- 
dimensional implication, can be approximated as a plane (i.e. the plane of the Zodiac), and thus 
the geometries shown in A Book of Coincidence provide a graphic two-dimensional description 
of the planetary orbits. Meanwhile, the Platonic Solids, and other solids 
(http://mathworld.wolfram.com/JohnsonSolid.html)__provide the impetus for creating 
elaborate and potentially profound shapes such as —= 

two interlocked tetrahedra -- the latter which is 
important in Hyperdimensional Physics and the 
“hot spots” on the planets at latitudes of 19.47 
degrees (north or south). 


Meanwhile, the strict adherence to Sacred 
Geometry by ancient and other architects 


is evident in: The Parthenon of Athens Greece 
(which is based on the harmonic relationship of f ~ 33 PQ 
5/4), the Sri Vantra of' 9 interlocking triangles, 

the plan of the Osirian second temple, the 

United Nations building in New York City, and 


the Ka-ba (cube) at Mecca. 


Then there is also Leonardo da Vinci’s famous drawing of an ideal man with all of the 
dimensions of sacred geometry and the five pointed star incorporated in the drawing. 


The five pointed star is, in fact, pervasive in the modern world, from stars on a flag, to oil 
company symbols, to the basis of modern Wicca, to the connecting links between planets (see A 
Book of Coincidence). The connection to the Golden Mean undoubtedly yields an emotional, 
physical, and/or spiritual reaction when we encounter these symbols, such that their use by man 
is clearly predicated on a knowledge of these basic principles. In other words, never discount the 
ability of marketing to use any effective means at its disposal to make a buck. (But only God can 
make a deer.) 


In the case of the five-pointed star (geometry-wise), if the side of a pentagon is 1, then: 


LEONARDO DA VINC’ 971 
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Then there is the truly weird, one of the 
Crop Circles which appeared in 
England in the 1990s on the estate of 
Andrew Lloyd Webber (much to the 
chagrin on his security personnel) in 
which the five pointed star was 
transfigured into what might be likened 
as to a dancing clown -- but which still 
maintained the pentagonal angles, and 
the Golden Mean relative distances. 


Another intriguing graphic is the means by 
which the 5/4th trick of “squaring the circle” 
or use of Fibonacci Numbers, can be 
utilized to divide a circle into -- of all things! 
-- seven equal parts. Or roughly equal as 
the resulting angles are 51.317812... 
degrees (i.e. arc-cosine of 5/8), as opposed 
to 360/7 = 51.42857142... The trick is to lay 
out equal distances on a string and form 
triangles with sides of 8, 8, and 10. Then 
use the cosine of the near side (5) of the 
interior angle divided by the hypotenuse (8), 
to calculate the angle. 


While there is a minor error of 0.22%, for the ancient (and modern) builders, this is not a 
problem at all. As a quick and dirty method, it is unsurpassed -- even when it is also possible to 
create a seven sided polygon from the Vesica Pisces. 


By the way, an excellent book, with over two hundred illustrations (roughly one-fourth in 
color) is Robert Lawlor’s Sacred Geometry, Philosophy and Practice, Thames and 
Hudson, London, 1982. 


In the realm of three-dimensional geometries, the Platonic Solids are the most notable, 
along with pyramids of various shapes and sizes -- including The Great Pyramids of 
both Giza (Egypt) and Teotihuacan (Mexico). But that’s another story. (Or link.) 


Meanwhile... 


Golden Mean Mathematics 


The Golden Mean, one of the Transcendental Numbers, is fundamental to 
Sacred Geometry, astronomy (e.g. Harmony of the Spheres and A Book of 
Coincidence), architecture (e.g. The Great Pyramids), human and other 
physiologies, the stock market, and most everything else. It can be easily 
derived from the Fibonacci Numbers, and mathematically, is nothing less than 
a tour de force. 


For clarity, the Golden Mean is defined as either one of two values, given by 


[1]: 

F = 1.61803 39887 49894 84820 45868 34365 63811 77203 09180... 
or 

f = 0.61803 39887 49894 84820 45868 34365 63811 77203 09180... 


The Golden Mean, the number, is the only number in which, among other 
things, satisfies the mathematical relationship: 


F=1/F+1=f+1= 1/ 

One can show that the only numbers which satisfy these types of the reciprocal 
lg cael f and F, is done by solving the quadratic equation of F? + @ - 1 
F=(1/2)[-1405] 

ġ can also be calculated by use of the very strange equation: 
f= 14141 + 1/1 + 1/1 + 141 + 1/1 + 1/01 + ...)])]} 
Or more commonly, derived from a Fibonacci Numbers, by taking the ratio of 


two adjacent numbers in the series. The individual Fibonacci numbers, 
themselves, can be calculated from the equation: 


F(n) = (2/05) {- [-2/(1-05)}"/ [1 - O5] + [-2/(1+05)]"/ [1 + O5)} 


where, obviously, the number 5 (or O5) figures prominently. Is there something 
magical about 5 or the square root of 5? Of course! Otherwise, why bother to 
ask? Duh. Later. 


For the moment, we will think in terms of deriving f by dividing each number in 
the Fibonacci Series, by the immediately following number; while, for F, by 
dividing each number by the immediately preceding number. For example, 
part of the Fibonacci Series includes the following numbers in sequence: 
10,946; 17,711; 28,657; 46,368; 75,025; 121,393; 196,418; 317,811; 
514,229... We can obtain the following values for F and f (good to ten decimal 
places) by noting that: 


F = 514,229/317,811 = 1.6180339887..., and ọ = 317,811/514,229 = 
0.6180339887... 


But what happens if we divide one number in the series bv a second non- 
adjacent number — one separated from the first number in the series bv other 
numbers in the series? l.e.: 


F(1) = 514,229/196,418 F(2) = 514,229/121,393 (3) = 75,025/514,229 ... 


When we do this, we encounter some very interesting results. F(1), for 
example, equals 2.6180339887. But as it turns out, this is just the value for F?! 
In fact, as we divide successive numbers in order to find different values of 
@(n), we encounter a trend. Or maybe a fad. Or maybe there’s something 
really profound going on here. In any case, with more calculations, we quickly 
find for any integer value of n: 


F” = @(n-1) and $ = b(n-1) 


This is an impressive result! Not only does the ratio of adjacent numbers in the 
Fibonacci Series yield increasingly accurate values of F and f with increasing 
numbers in the sequence, but we can also calculate all positive integer powers 
of F and f by using numbers separated by other numbers in the series by one 
less than the power desired. In this manner, by dividing numbers in the series 
by a variety of other numbers in the same sequence, we obtain the results 
shown in Table 1. 


Table 1 


ġ' 1.0000000000... 


0.0000000 


ġ' 1.6180339887... 


1.0000000... 


p’ 2.6180339887... 


2.2360679... 


0° 4.2360679775... 


4,0000000... 


ġ' 6.8541019662... 


6.7082039... 


ġ' 11.0901699437... 
11.0000000... 


° 17.9442719099... 


17.8885438... 


0’ 29.0344418537... 
29.0000000... 


°? 46.9787137636... 
46.9574274... 


ġ' 76.0131556175... 
76.0000000... 


V 122.9918693811... 


122.9837388... 


0" 199.0050249987... 


199.0000000... 


®* 321.9968943800... 


321.9937888... 


ġ' 521.0019193787... 


521.0000000... 


®“ 842.9988137587... 


ġ' 


o° 


ġ' 


b? 


o° 


p” 


ġ' 


ġ' 


ġ' 


al ġ' 


1.0000000000... 


0.6180339887... 


0.3819660113... 


0.2360679775... 


0.1458980338... 


0.0901699437... 


0.0557280900... 


0.0344418537... 


0.0212862363... 


0.0131556175... 


0.0081306188 


0.0050249987... 


0.0031056200... 


0.0019193787... 


0.0011862413... 


2.0000000... 


2.2360679... 


3.0000000... 


4.4721359... 


7.0000000... 


11.1803398... 


18.0000000... 


29.0688837... 


47.0000000... 


76.0263112... 


123.0000000... 


199.0100500... 


322.0000000... 


521.0038388... 


843.0000000... 


842.9976275... 


©” 1364.0007331374... ġ' 0.0007331374... 1364.0014663... 
1364.000000... 


Furthermore, from this table we can generate a host of mathematical 
equations relating and inter-relating the various ®" and ġ'. We can even obtain 
“crossing relationships” between ®" and ġ', including ®"+ ġ'. These are given 
in Table 2, and can be summarized in non-mathematical terms (as well as by 
the clever formulas). 


For example, considering each of the first two columns of numbers in Table 1, 
we can conclude that: 1) adjacent numbers add or subtract to the next number, 
2) any two numbers multiply or divide to another number in the sequence by a 
prescribed formula, 3) the sum of all of the numbers in the f column add to F, 4) 
the sum of all the reciprocals of the numbers in the F column add to 1/f, 5) the 
cross product of two numbers in each column equals 1, and 6) the ratio of 
different powers of F or f equals a power of f or F. 


Table 2 


ap" + ġiti = p? ġ'- or = or? 


È (n=0to ©) p= OF 97+ Oot O44... = 


D (n=0 to 0) 1/O"= 11 + 1/2 + 1/0? + 1/04 +... = 116 
ġ'x ®"= 1.0000000 6+ 0745 
(1) o” x ġ' go" ġT x ġ'z ġ'T 


(2) ġ'/ or = pT ġ'/ ġ''T = ġ' 


[(1) This is simply the law of exponents, but when combined with the inverse relationship of ġ' and oO", 
yields the more interesting relationship of (2). Furthermore, we can check (2) for the case of n=2 & m=5. In this case, 


$" = b° = .381966..., and 6” = b” = .0.0344418... The quotient is then 11.09017... which equals D°. 


The intriguing part is ® (or ġ) and all of its harmonics continually turn into 
themselves. And if you think that the powers of the Golden Mean (all those ġ' 
we've encountered above) are only a mathematical curiosity, then consider the 
ideal human body which not only appears structured to the Golden Mean -- but 
even displays proportions of the Golden Mean raised to various integer 
powers. 


Using Table 3 we can also consider the results of adding or subtracting f" and 
ġ' -- the last two columns on the right. The most obvious aspect is the 
crossing series of first ®"- ġ', then ġ'''4 ®™', and so forth. The first of these 
“crossing series” yields 1, 3, 4, 7, 11, 18, 29, 47, 76, 123, 199, 322, 521, 843, 
1364... As it turns out, this is can be thought of as a Modified Fibonacci 
Series, the only difference being a variation in the starting point -- in this case, 
1 and 3. Nevertheless this sequence also yields as the series limit of the 
quotients of adjacent numbers, ġ and ®, and non-adjacent numbers, ġ' and ©". 


We can also view this sequence as the sum of two Fibonacci series, i.e : 


0112 3 5 8 13 21 34 55 89 144 233 377 610 
987 ... 


O0 112 3 5 8 13 21 34 55 89 144 233 377 


13 4 711 18 29 47 76 123 199 322 521 843 1364 


This is a general result. 


The opposite crossing sequence yields yet another Fibonacci Series where the 
starting points are 0 and 2.2360679... The real kicker is that these numbers are 
the exact square roots (in symbol form, V) of a series of whole numbers, given 
by: 5, 20, 45, 125, 320, 845, 2205, 5780, 15125, 39605, 103680, 271445, 
710645, 1860500... This series of numbers can also be thought of as a V5 
sequence, where the numbers become: 


O5 x [0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89...] 


Or just the original Fibonacci Sequence multiplied by O5. This process also 
brings home to us the very important fact that: 


IS-06 4ġ 


The relationship of 5 and the Golden Mean turns out to be absolutelv crucial to 
any understanding of F Lo Sophia. Accordingly, the reader is advised to 
memorize the above equation before continuing. (We'll wait. But don't take 
too long.) 


Now that the relationship between F, f, and 5 is clear (and hopefully 
memorized), we can refer to a 5-pointed star -- the points of which form an 
inscribed five-sized, regular pentagon. By an arbitrary choice of measurement 
units, the length of a line drawn from one point of the star to an opposite point, 


can be set equal to f. This results in the line between two adjacent points (one 
side of the pentagon) automatically equaling f?. The line from a point to the 
interior pentagon is then $°, the side of the interior pentagon is ġ', and so forth, 
ad infinitum. Furthermore, by connecting these points in sequence, we 
suddenly encounter a new geometrical delight, this one a curve known as The 
Golden Spiral. And while we did not intend to throw the reader any curves at 
this point, this Golden Spiral thing is important. 


For further involvement, follow the Yellow Brick Road (which begins as a 
Golden Spiral) to Connective Physics, The Fifth Element, Mathematical 
Theory, and yet More Math. Or, go back to: 


Sacred Mathematics Sacred Geometry Golden Mean 


link over to: 
<http://mathworld.wolfram.com/GoldenRatio.html>. 
Or throw caution to the winds, and go to: 


The Golden Spiral Philosophy Geometry of Alphabets 


References: 
[1] Handbook of Chemistry and Physics, 56th Edition, CRC Press, 1975-1976. 


[2] Blatner, David, The Joy of Pi, Walker Publishing, Inc. USA, 1997. 
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The Golden Spiral 


The Golden Spiral is based on a mathematical sequence involving the Golden Mean, and which 
at the same time yields a unique result. The uniqueness results from the fact that there is a far 
deeper purpose in the development of the numbers/spiral, one which provides a profound image 
of the movement through time, one essential to evolution. 


The Golden Spiral is routinely manifested in nature in the spiraling bracts of a pinecone, 
the development of a nautilus (the sea creature as well as the exercise equipment), the 
path a fly follows as it approaches an object, or most anything! In man’s attempt to 
replicate this beauty of nature, we see the Golden Spiral in the fact that the Sphinx and 
Pyramids of Giza (The Great Pyramids) all lie on a Golden Spiral. Even the Yellow 
Brick Road (the symbol of transformation from the Land of Munchkins to the Land of Oz 
-- in the Wizard of Oz), begins as a Golden Spiral! (And surely the Wizard of Emerald 
City knows best!) (5/15/05) More recently, crop circles have taken up the shape. Ka- 
gold combines the crop circle in its own golden spiral. 


In a more esoteric vein, Ronald Holt, Director of the Flower of Life Research has 
included in <http://www.floweroflife.org/spiral01.htm>, his article, “To the Golden 
Spiral In All of Us” (April 21, 1999), in which he notes, “Although the Golden Mean Spiral 
is principally derived by utilizing mathematics, it is equally mystifying and intriguing to 
note that this mathematical spiral has additional properties that can be experienced by 
humans on a profound level that does not require an intellectual understanding of the 
mathematical principles. | would like to explore the phenomenon that ties the 
mathematical spiral to the experiential spiral. In practical terms, they are one and the 
same. It will take a bit of explanation to demonstrate the probably ridiculous notion that 
the golden mean spiral can be experienced most simply as a profound feeling of love.” 


Holt goes on to claim that Sacred Geometry is a fluid study in evolutionary transitions 
of mind, emotions, spirit, and consciousness. Instead of fixating or stagnating on a 
single form, Holt is advocating that it is the transcendence and change from one 
geometric form to another as specific speeds or frequencies that is of primary 
importance. His process, as reflected in the website previously noted, is well worth the 
time. 


Graphically, the Golden Spiral can be connected to the five-pointed star (shown below, 
and based on f = 0.618033987...) or any of several incarnations. For a real trip, link to 
<http://www.pithemovie.com/gold.html>, where a variety of images are used to really 
get your attention. The danger at the latter site, is that you might inadvertently link to 
the Kabbalah portion of this website (aka Ha Qabala), which might then lead to 
<http://www.digital-brilliance.com/kab/link.htm>, where you might become 
overwhelmed with information. As it noted at the outset of this latest link, “Once you 
have followed several of these links and appreciate the extent of the written material on 
Kabbalah, your eyes will begin to glaze over and you may find yourself slumped at your 
terminal in a catatonic stupor of information overload.” No kidding. But the old journey 
of a thousand miles begins with the first click of the mouse. 


Meanwhile, as promised, here 
is the Golden Spiral and the; 
five pointed star. As a bonus, [M 1" 
there is also the Golden Spiral {| ` 
and its relationship to all | 
manner of natural wonders, as | 
shown below, courtesy of | 
Michael S. Scheider [1]. There. \ 
is also an intriguing connection $ 
with the The Great Pyramids $ 
and Sphinx of Giza (shown on 

that webpage). 


After this, you can head for 
Philosophy or Geometry of 
Alphabets. Or forge ahead to 
Connective Physics, Chronicles of Earth, Justice, Order, and Law... Whatever. 


The four examples above are courtesy of Michael S. Schneider [1] 


Golden Mean 


The Golden Mean can be construed as the basis of philosophy and Sacred Geometry, 
one of the Transcendental Numbers, [*] and is typically derived from Fibonacci 
Numbers. [* Technically, from a strictly mathematical standpoint -- as has been pointed 
out by several readers -- the Golden Mean, Phi, is the solution to a polynomial equation 
and thus not mathematically transcendental. However, if one looks at the other 
definitions of transcendental, most would agree that it qualifies.) 


According to Robert Lawlor [1], “Ancient geometry rests on no a priori axioms or 
assumptions. Unlike Euclidian and the more recent geometries, the starting point of 
ancient geometric thought is not a network of intellectual definitions or abstractions, but 
instead a meditation upon a metaphysical Unity, followed by an attempt to symbolize 
visually and to contemplate the pure, formal order which springs forth from this 
incomprehensible Oneness. It is the approach to the starting point of the geometric 
activity which radically separates what we may call the sacred from the mundane or 
secular geometries. Ancient geometry begins with One, while modern mathematics and 
geometry being with Zero.” 


Other authors have noted that “Both the ancient Greeks and the ancient Egyptians used 
the Golden Mean when designing their buildings and monuments.” “Artists as diverse as 
Leonardo da Vinci and George Seurat used the ratio when constructing their paintings. 
These artists and architects discovered that by utilizing the ratio 1 : 1.618..., they could 
create a feeling of order in their works. Even today, artists are still using this proportion 
in their works, and scientists, like Roger Penrose are discovering new things about the 
Golden Mean and its place in science, mathematics, and nature.” 


<http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibInArt.html> is an 
excellent website on the subject, and notes among many other things, the connection 
with classical music and the Golden Mean. In a 1996 article in the American Scientist, 
for example, Mike Kay reported that Mozart’s sonatas were divided into two parts 
exactly at the Golden Mean point in almost all cases. Inasmuch as Mozart's sister had 
said that Amadeus was always playing with numbers and fascinated by mathematics, it 
appears that this was either a conscious choice or an intuitive one. Meanwhile, Derek 
Haylock noted that in Beethoven’s Fifth Symphony (possibly his most famous one), the 
famous opening “motto” appears in the first and last bars, but also at the Golden Mean 
point (0.618) of the way through the symphony, as well as 0.382 of the way (i.e., the 
Golden Mean squared). Again, was it by design or accident? Keep in mind that Bartok, 
Debussy, Schubert, Bach and Satie may have also deliberately used the Golden Mean 
in their music. 


(6/6/05) Another excellent website is http://goldennumber.net. This one even includes 
phi to 20,000 decimal places -- just in case you need this for your next term paper. In 
particular, one might also want to check out Pascal's Triangle. The latter is just too 
strange for words, incorporating as it does Fibonacci Numbers. 


In a much more esoteric vein, Ronald Holt, Director, of the Flower of Life Research has 
included in <http://www.floweroflife.org/spiral01.htm>, “To The Golden Spiral In All 
of Us” (dated April 21, 1999), in which he notes, “Sacred geometry is the study of 
geometric forms and their metaphorical relationships to human evolution as well as a 
study in fluid evolutionary transitions of mind, emotions, spirit, and consciousness 
reflected in the succeeding transition from one sacred geometric form (consciousness 
state) into another.” 


Furthermore, “True sacred geometric forms never fixate or stagnate on one single form. Instead 
they are actually in constant fluid transcendence and change (evolve or devolve) from one 
geometric form to another at their own speed or frequency." 


(5/31/05) The Golden Spiral, in fact, has been found in Crop Circles -- sort of Mother 
Nature's "performance art" in wheat and other crop fields -- and thus do sort of grow on 
you. An excellent description of this design is given by ka-gold's golden spiral. 


DHDHDHDHDHDHHHOHOHOHdHdHOHOHdHdHdHdHOHOHoHOHoHoHO 


The Golden Mean can be determined via geometry by taking a square with all sides 
equal to 1, drawing an arc with the center of radius at the midpoint of one side and 
through the corner of an opposite side, and extending the original side to where it 
intersects the arc. 


The length of the extension will then exactly equal f [and the base’s total length being 
F.] From this same geometry, we can calculate F by noting that the diagonal in the 
square from the midpoint of one side to an opposite corner is equal to the square root of 
the sum of the squares of the opposite sides (i.e. 1 and 1/2) as per the Pythagorean 
Theorem. From this, we calculate the square root of 5/4 (1.11803398875...), and then 
add 1/2 the side, to obtain 1.61803398875... 


The ancient Greeks, who were really into aesthetic geometric appeal, established as 
one of their primary axioms concerning proportion, to always use the golden mean in 
dividing a line, i.e. dividing it at a point, C, on the line AB: 

A C B 


such that: 


AB/AC = AC/BC = 1.6180339875... 


For clarity, the Golden Mean can be assumed to be either one of two values, given by 


[2]: 

F = 1.61803 39887 49894 84820 45868 34365 63811 77203 09180... 
or 

f = 0.61803 39887 49894 84820 45868 34365 63811 77203 09180... 


The Golden Mean, the number, is the only number in which, among other things, 
satisfies the mathematical relationships: 


F=1/F + 1 : f = 1/f-1 


For the esoteric crowd, f can also be represented by the very strange equation: 
f=1 +141 + 1/[1 + 1/1 + 1/1 + 1/[1 + 1/(1 +.. 


Another way to view the above equation is to think of it as representing rabbits 
attempting to draw their family tree in a furry, more prolific version of Roots. [This aside 
is reference to one original example of the usefulness of Fibonacci Numbers, which 
mathematically is the easiest manner to obtain the values of the Golden Mean (and to 
as many powers as one might like) by simply dividing one member of the Fibonacci 
Series with another.] 


In fact, the Golden Mean Mathematics is a whirlwind of fascinating mathematical ideas 
and curiosities. Suffice it to say -- for the mathematically-less-inclined -- that the Golden 
Mean is: 1) intimately tied to the number 5 (and in particular to regular pentagons and 
five-pointed stars), 2) relates directly to the ideal human body (i.e. the Golden Mean 
raised to various powers are indicative of the body’s proportions), and 3) has been used 
extensively in ancient (and modern!) architecture -- among other things. 


In the relationship between F, f, and 5 (they even sound alike!), we take a 5-pointed star 
-- the points of which form an inscribed five-sized, regular pentagon. By an arbitrary 
choice of measurement units, the length of a line drawn from one point of the star to an 
Opposite point, can be set equal to f. This results in the line between two adjacent 
points (one side of the pentagon) automatically equaling f*. The line from a point to the 
interior pentagon is then ġŻ, the side of the interior pentagon is ġ', and so forth, ad 
infinitum. Then by connecting these points in sequence, we suddenly discover we've 
been thrown a curve: a new geometrical delight known as The Golden Spiral. 


We might also mention in passing that the connection of the Golden Mean to the five- 
pointed star may be why the sacred practice of Wicca seems so preoccupied with this 
universal symbol -- regardless of whether or not their practitioners fully understand the 
significance. (Or why flags of many nations, states, or corporations -- the latter such as 


Texaco and others -- all enthusiastically use the five pointed star! Not that these 
nations, states, etceteras, are practicing Wicca, but... Well... You understand!) 


With respect to the body proportions, this point can be demonstrated by taking the 
measurements of the average of many people -- with women’s measurements (for 
some inexplicable reason) approaching the ideal more closely than men -- whereupon 
we find that the position of the navel (a human’s first channel of nourishment and life) 
divides the body’s height at precisely the Golden Mean. Furthermore, if the distance 
from the brow (top of the eye) to the nose is 1, then the distance from the brow to the 
crown is F. Going in the opposite direction, the distance from the nose to the base of 
the neck is F, the neck to the 
armpit is F?, the armpit to the 
navel is b', the navel to the 
reach of the fingers is b', and 
the distance from the 
fingertips to the soles is $'. 
On a. smaller scale, in 
measuring the length of the 
bones in the human hand, we 
find measurements of 1, ®, 
ġ', and ġ' (the last bone 
being within the palm of the 
hand). 


The below drawings, courtesy 
of Michael S. Schneider [3], 
emphasize these points. 


Beginning to get a hand on this? Michael S. Schneider [3], for example, notes that: 
“The body’s structure is a mirror of our psyche, a denser expression of the energetic 
patterns of our soul. Body and soul somehow partake of the same design. But in what 
way can a mathematical ratio permeate our souls? Through beauty. A deep part of 
ourselves recognizes in flowers and dancers the beauty of the mathematical infinite and 
sees in it the endlessness of our own depths. Natural beauty resonates with the 
archetypal nature within us.” 


On a decidedly more mundane application of such “natural beauty”, investors in the 
stock market have used the delights of the Golden Mean for the purpose of making 
money and, hopefully, large wheelbarrows of it! As it turns out, F and f are important in 


the stock market, where the index averages (such as the Dow Jones Industrial Average) 
typically rise a certain number of points (say a hundred), and then fall back a number of 
points equal to 0.618 x 100, before again rising to new heights. The amount of the 
initial leg of this cycle is not always clear, but the retreat path is much more clearly 
defined. 


Obviously, this cyclical nature also works in the opposite direction as well (a fact which 
novice investors might want to keep in mind). It must be noted that there are any 
number of variations in the amount of the market’s rise and fall, as well as variations in 
the time periods from minutes to decades. In effect, there are numerous cycles within 
cycles within cycles. Nevertheless, this predictive technique (known as Elliott Wave 
Theory) has been practiced successfully by numerous stock market analysts, who seem 
to have an unusually deep appreciation for F Lo Sophia and the money it can 
effortlessly make them. 


There now seems to be a justifiable reason for our ancient ancestors having such a 
reverence toward the Golden Mean. Besides The Great Pyramids, their architecture 
showed it through such examples as the west facade of the Greek Parthenon, which 
perfectly fits within a golden rectangle (whose dimensions are 1 and F). The west 
facade of the Notre Dame Cathedral in Paris is also loaded with Golden Mean ratios, 
and more recently, the United Nations Building in New York City is designed as three 
golden rectangles (equivalent to three Parthenons stacked upon one another). Perhaps 
we shouldn't attribute all our knowledge of the Golden Mean to the ancients, as such 
examples of Sacred Geometry keep cropping up in more modern structures. At least 
those designed by more “enlightened” architects. 


Why? Because even artists with absolutely no interest in math (or an aversion to the 
subject) will inevitably respond to the beauty in the architecture which arises from the 
mathematics! This is likely true of everything from “cubism” to Mozart. For it is the 
mathematical resonance within the sacred geometry symbolism which touches our soul. 


The Golden Mean also touches such intriguing phenomena as The Fifth Element, the 
Harmony of the Spheres, Connective Physics, Philosophy and the Tree of Life. 


Philosophy 


Philosophy can be defined as: “ 1 the use of reason and argument in seeking 
knowledge and truth of reality, esp. of the causes and nature of things and of the 
principles governing existence, the material universe, perception of physical 
phenomena, and human behavior. 2 a a particular system or set of beliefs reached by 
this. b a personal rule of life. 3 advanced learning in general (doctor of philosophy). 4 


serenity; calmness; conduct governed by a particular philosophy. [philosophia wisdom 
(as PHILO-, sophos wise)]” [1] 


It is noteworthy that “philo-” is a combining form “denoting a liking for what is specified,” 
such that “philosophy” becomes the love of wisdom. This is very distinct from seeking 
truth and knowledge. Wisdom far exceeds both knowledge and truth. It is the use of 
such tools, “experience and knowledge together with the power of applying them 
critically or practically.” Wisdom is perception, perceptiveness, percipience, perspicuity, 
perspicacitv, and prudence. (As in The Tao of Pooh.) It could even be thought of as 
enlightenment. 


In addition to wisdom, “sophy” (from Sophia, the Goddess of Wisdom) can be thought of 
as “the study, knowledge, and wisdom of...”. If we further break down “philo” to “phi” 
and “lo” -- and “lo” means “the amazing sight” (as in “lo and behold”), then philosophy 
also means, “the study, knowledge, and wisdom of the amazing sight of... phi.” 
Meanwhile, phi is the Greek letter which is used to denote the Golden Mean, a ratio or 
number which equals 0.618033987... (or 1.618033987... -- the two numbers being 
interchangeable). 


Philosophy as per our first set of definitions (which covers really a lot of ground), and 
even as a love of wisdom (in its highest connotations), can simultaneously be thought of 
as the study, knowledge, and wisdom of a numerical ratio! This latter fact is evidence of 
the vast importance of Sacred Mathematics as an integral part of philosophy. 


Now, which would you rather study? All the machinations and bewildering thoughts of 
mentally rearranged minds like Nietsche (who advocated the concept of the Superman, 
an idea which Nazi Germany took to an extreme), Peanuts (as in The Gospel According 
to...), Decartes (“I think, therefore | am”), Bush (“I don’t think, therefore | am President”), 
Spinoza, and so forth and so on? Or would you prefer the logic, purity, and inherent 
predictability of mathematics, a field without the bias of interpretation? 


Whichever you choose, it is wise (i.e. the use of wisdom, perspicacity, etceteras) to 
remember that when Rene Decartes, the French philosopher, died, the funeral bier on 
which his body was taken to the cemetery was pushed by a horse, instead of being 
drawn in the traditional way. This was the first example of “putting Decartes before de 
horse.” Now, dis is philosophy! 


Xenophobia is often thought of as ‘fear of strangers’, but is more likely, “an abnormal or 
morbid fear or aversion” (phobia) of anything “strange, foreign, or stranger” (xeno) 
Xenophobia is thus contrary to philosophy, wherein wisdom requires a xenocuriosity. 
Which is the basis for this extended website -- in case you were wondering. 


But consider the case of strangers in our midst. Evan Hodkins has noted that 
“Philoxenia is the Greek word for hospitality. The literal meaning is ‘love of strangers’.” 
But enlarge this concept of stranger to include any strange or foreign event. Even then, 


“A stranger is different from both enemy and friend. The stranger is an emissary from 


the unknown, the placeholder of surprise, the instrument of Divine interruption, the 
speaker of stunning revelations. Foreigners come to us from beyond the borders and 
boundaries of our insularity and deliver new perspectives.” [2] 


“When relationships of destiny insinuate themselves, we call it b’shert in Hebrew, kismet 
in Arabic.” It’s the orchestration of apparent chance encounters, where we suddenly 
find in an event or another person the delights of an “ancient belonging.” 


Thus true philosophy can be viewed as the strange, the unknown, the foreign, all being 
things to be welcomed. Even adversities. For they bring their own form of gifts, and 
with an increasing wisdom, an ever expanding love of wisdom, our philosophy will 
always find an honored place in our home for all such emissaries from beyond. 


At the same time, it must be remembered that a society which honors philosophers and 
does not honor plumbers will have neither philosophies nor plumbing which hold water. 


Geometry of Alphabets 


Over thirty years of research by the Meru Foundation has been directed toward 
understanding the origin and nature of the Hebrew alphabet, as well as the 
mathematical structure underlying the sequence of letters in the Hebrew text of 
Genesis; in effect the geometry of the Hebrew alphabet. 


In this process, Stan Tenen and others have discovered “an extraordinary and 
unexpected geometric metaphor in the letter-sequence of the Hebrew text of Genesis 
that underlies and is held in common by the spiritual traditions of the ancient world. 
This metaphor models embryonic growth and self-organization. It applies to all whole 
systems, including those as seemingly diverse as meditational practices and the 
mathematics fundamental to physics and cosmology... Meru Project findings 
demonstrate that the relationship between physical theory and Consciousness, 
expressed in explicit geometric metaphor, was understood and developed several 
thousand years ago.” 


That says a very great deal! In essence, the book of Genesis -- in the original Hebrew 
-- is geometrically structured. The very first verse of Genesis, for example, is shown to 
form a dodecahedron § <http:/)www.meru.org/Lettermaps/GenesisWords.html>, 
which is then interpreted as a 13-petaled Rose, a Shoshon Flower, or a Menorah of 6 
flames. The over all effect is strangely reminiscent of a six-sided Celtic drawing of 
spirals. <http://www.meru.org/Lettermaps/BreshitHierarchy.html> also shows the 
geometry of an unfurling vortex funnel, called “The Internal Structure of B’Reshit”. 
Essential reading in this regard is an article taken from the website, entitled, “The God 
of Abraham: A Mathematician’s View” [1], which introduces and explores the 
philosophical implications of the Meru Foundation research. Astounding material! 


On an adjacent webpage, <http://www.meru.org/Posters/trsknotrngsphere.html> a 
so-called 3,10 Torus Knot in a standard Ring form is shown evolving into a dimpled- 


sphere torus, and then into a tetrahelix (looking a bit like a DNA helix), and then 
ultimately mimicking a human hand. In fact... 


An idealized model human hand when viewed from different angles 
can be shown to form all of the letters of the Hebrew alphabet — 
as well as the ancient Greek and Arabic alphabetsl 


Effectivelv each hand gesture displavs a different view of the model hand (referred to as 
the 'First Hand'), with these different views including immediatelv identifiable outlines of 
the Hebrew letters. Stan Tenen has stated e http://uww.arthurvoung.comp that, “The 
Hebrew letters are said to connect our inner wisdom with our outer knowledge of the 
world. We can easily see our hands, and what our hands hold, in our mind’s eye. So 
our hands bring the external physical world into our personal inner world. They are also 
our primary instrument for expressing our personal conscious will in the consensus 
physical reality. Each pointing of our hands projects a quantum of our Consciousness. 


“Because Arthur Young’s toroidal models of process are so elegant and topologically 
minimal, they are truly universal. This means that it should be no surprise that the 
model human hand designed by the Meru Foundation, whose two-dimensional outlines 
look like the Hebrew letters, is actually a clearly defined section of a torus! Likewise, 
although it might otherwise appear extraordinary, it should also be no surprise to learn 
that the most compact self-referential geometric form that the letters of the first verse of 
the Hebrew text of Genesis can take, is also a torus. In fact, this is where the alphabet 
generating human hand was found.” [emphasis added) 


The First Hand is shown at <http://www.meru.org/Posters/handappl.html> and as a 
result in “squaring the circle” at <http://www.meru.org/3220lecture/stpresrl.html>. 
The latter shows that this ancient geometrical puzzlement may have had another 
reasons for being. Inasmuch as p, the ratio of the circumference to the diameter of a 
circle, is one of the Transcendental Numbers, and the Hebrew, Greek, and Arabic 
alphabets are held to be sacred, perhaps the model hand is in itself transcendental. 


Tenen goes on to show a figure of a tangent line to a circular ring, which can be shown 
to form the model hand. He goes on to say, “We express our will to others by both 
gestures and words. When we wear this transcendental hand and make meaningful 
gestures, we see outlines of the model hand that match both the shapes and the 
meanings of the names of the Hebrew, Greek, and Arabic letters.” 


The meanings as well as the shapes! Delightfully amazing! [This also suggests why 
hand movements in spiritually based rituals may be so important. It’s as if we're 
speaking an unknown sign language -- or at least unknown to many of the ritual 
followers.] 


We might also take note of the upward spiraling shape portion of the 
“First Hand” (shown in the Meru website). The spiral is strangely similar 
to the horn of a Kudu antelope (shown here). 


This connection might not get anyone’s immediate attention until they 
realize that a Kudu antelope horn was used in experiments at the 
Technical College in Stuttgart, Germany some fifty years ago, and the 
results are nothing short of amazing. As recounted in Olof 
Alexandersson’s book, Living Water; Viktor Schauberger and the Secrets 
of Natural Energy (2), a water pipe was constructed in the shape of the 
Kudu antelope’s horn. 


Graph of the tests in Srumgart. The upper curve shows friction in a straight 
glass ppe the middie curve, in 2 straight copper pipe; and the bouom 
curve, the spiral- wound copper pipe. The solid lines show measured values, 
and die broken lines the estimated values. 


When tests were conducted with this pipe at a relativelv high rate of flow, the resistance 
(to the water flow) in the horn shaped pipe “dropped towards zero, and then suddenly 
became a negative value. When the rate of flow was increased there were certain 
resonance points when friction was at a minimum. In a straight pipe the resistance 
increased towards a point when it reached a ‘wall’ where resistance became greater 
than the energy required in creating the flow. (See results to right.) 


“The glass pipe was shown to have a greater resistance to the water flow than the 
copper pipe, and the precise measurements had indicated a tendency to wave building 
in straight pipes. The water apparently tried to break into wave formation and winding 
meanders, although it constantly met up with the sides of the pipe, which were not ‘in 
step’ with its own natural flow. In the spiral pipe, however, the water could move as it 
wanted, and so resistance was reduced.” [2] 


How do you say “Kudu antelope horn” in Hebrew? How about Greek or Arabic? 


[4/1/05] One reader's answer to the above questions is that the Kudu horm was used by 
ancient Hebrews as a ceremonial musical instrument, called the Shofar. It was used to 
announce the Jubilee Year, going to battle, and other important events. While a ram's 
horn was also used, and the Ibex, the Kudu horn seemed to be the most ideal and by 
far the most impressive. For a good photo of a Kudu with horn, see Davar Emet. 


The concept of an antelope horn providing a non-resistance -- even a negative 
resistance -- to the flow of water (or whatever), and this spiraling geometrical shape 
being responsible for the transcendental Hebrew, Greek, and Arabic alphabets may 
appear a bit outrageous. But one curious aspect is the measurement of the cross- 
sectional angles between the curls of the horn. This yields approximately 19.5° -- one of 
the more notable angles in Hyperdimensional Physics. This angle corresponds 
roughly to the 19.47° of latitude where the points of an inscribed tetrahedron in a sphere 
touch the sphere’s surface (in addition to the pole). Planetary examples of the 19.5° 
latitude include the Red Spot of Jupiter, and the Blue Spot of Neptune, as well as the 
volcanoes Olympus Mons on Mars, Mauna Loa on Earth, and Mount Popocatepetl in 
central Mexico. These locations are generally construed as extremely high energy 
sources. 


When the Meru Foundation’s “First Hand” is inscribed in a tetrahedron (referred to as 
“The Light in the Meeting Tent” <http://www.meru.org/GodofAbe/onegdpix.html> 
[shown on page 8), the cross-sectional angle of the spiral is again approximately 19.5°! 


Is the “unfurling vortex funnel, called ‘The Internal Structure of B’Reshit’,” just another 
form of non-resistant energy flow -- or another form of Superconductivity? 


Pythagorean Theorem 


One of the most famous of theorems from geometry (and/or 
trigonometry) is Pythagoras’ brain child: “The sum of the squares 
of the sides of a right triangle equals the square of the 
hypotenuse.” 


One of the best examples of the theorem is the 
classic 3 - 4 - 5 triangle. Clearly, 


374+ 4’= 9+16=25= 5° 


But the theorem works for any right triangle (a 
right triangle being a triangle where one of the 
interior angles equals 90 degrees, and with the 
“hypotenuse” as the longest side, and opposite 
the 90 degree angle.) In general, 


a? + B= 87 
Another special case is: 
1+ (Vo)? = © 
Ha! The Golden Mean strikes again! 
The Pythogorean Brotherhood 


The theorem may not have been entirely the personal work of Phythagoras, but may 
have evolved from the Pythagoreans (the sum total of the members who followed the 
teaching of Pythagoras). As such, the Pythagoreans were a minor tradition during 
Classical Greece -- an apparent combination of Greek philosophy and eastern ideas. 
The philosophical school was founded by Pythagoras himself circa 530 B.C.E. 


Many stories have been told about Pythagoras and his achievements, including his 
having competed and won prizes in the Olympic wrestling games at the age of eighteen, 
his having travelled to Egypt and Babylonia in order to learn the ancient wisdom of the 
priests there (thus the infusion of “eastern ideas”), and his alleged ability to tame a bear 
or stop an eagle in midair with a few magical words. He was also a masterful musician 
and physician, and had a Public Relations effort that way ahead of its time! 


A bit of an independent, Pythagoras left his native Samos (when Polykrates became the 
local tyrant) and moved to Crotone in southern Italy. There he founded his school of 
philosophy and mysticism. He spent much of his time in a cave thinking, and allegedly 
discovered the hidden truths of the universe and wrote them down in legends or laws. 


The Pythogorean sect was strict, ascetic (i.e. living in caves!) and centralized. Members 
swore an oath of silence to say nothing until having listened to the teachings of the 
Master for five years. The Master’s authority was total, his word unquestioned in any 
way whatsoever -- a tradition which gave birth to the idiom, “to swear on the word of the 
teacher”. The intellectual property of their discoveries were attributed to the sect or to 
the Master, not to their discoverers who remained anonymous -- so that it is not clear 
who the original discoverer of the famous theorem was. Strict vegetarians, the 
members of the sect were also prohibited from eating beans since the beans were 
thought to house the souls of the dead. Cooped up in a cave all day long would also 
justify this rule. The students were taught mathematics (mainly geometry, the 
supposedly “highest form of mathematics”), music, astronomy and magic. 


The Pythagoreans believed in the eastern idea that the soul was divine and immortal, 
that it reincarnated after each death, that it was imprisoned in imperfect material bodies 
as a punishment, and that the goal of any rational person was to break free from this 
prison. The only way this could be achieved was by seeing and understanding the true 
reality. Or alternatively, to understand that all was illusion -- including the cave, beans, 
and so forth. 


In the tradition of Greek philosophy, the Pythagoreans were more thinkers and mystics 
than practical magicians. They regarded the external use of magic (or mathematics) as 
filthy, and avoided it at all costs. They probably couldn’t even make change! Instead 
they turned inwards, studying the secrets of the universe. At the same time, they 
prefered not to reveal anything to what they considered to be the unworthy people 
outside their group, preferring instead to keep silent on the great truths only they knew. 
Which, unfortunately, can become very incestuous -- not to mention often wrong on 
certain subjects. 


The Pythagoreans were primarily interested in the nature of space and geometry, but 
they studied all of reality with equal enthusiasm. They were theoreticians, attempting to 
under- stand the world, not manipulate or influence it to advantage. Most Pythagoreans 
turned inwards, trying to perfect their understanding of the cosmic harmony, and in 
order to focus their minds, they used geometry, meditation, and, of course, music 
(especially stringed instruments such as harps and lutes). 


Obviously, the key (pardon the pun) is to go sit in a cave, meditate, study geometry, and 
listen to music. Perhaps even learn to play an harmonica. Or bagpipes (which would 
likely empty the cave quicker than the beans). 


Heisenberg's Uncertainty Principle 


Heisenberg’s Uncertainty Principle is one of the fundamental concepts of Quantum 
Physics, and is the basis for the initial realization of fundamental uncertainties in the 
ability of an experimenter to measure more than one quantum variable at a time. 
Attempting to measure an elementary particle’s position to the highest degree of 
accuracy, for example, leads to an increasing uncertainty in being able to measure the 
particle’s momentum to an equally high degree of accuracy. Heisenberg’s Principle is 
typically written mathematically in either of two forms: 


AE At > h/41 Ax Ap 2 h/4n 


In essence, the uncertaintv in the energv (AE) times the uncertaintv in the time (At) —or 
alternativelv, the uncertaintv in the position (Ax) multiplied times the uncertaintv in the 
momentum (Ap) — is greater or equal to a constant (h/4r). The constant, h, is called 
Planck’s Constant (where h/4r = 0.527 x 10 Joule-second). The implication is that in 
extremely small time elements (such as might be encountered in Connective Physics, 
The Fifth Element, Zero-Point Energy, Hyperdimensional Physics, and the Casimir 
Effect -- among other subjects), the uncertainty in the value of the energy of a particle is 
significant. A legitimate question might be: Why does this energy uncertainty exist? 


This question becomes extremely relevant when according to Barone [1]: “in classically 
chaotic systems, irreducible uncertainties required by the Heisenberg principle are 
amplified exponentially to the macroscopic level in short times.” On the one hand, “at 


the macroscopic level the minimum uncertainties in initial conditions required by the 
uncertainty principle usually do not lead to significant effects on the numerical values of 
dynamical variables in time intervals of interest.” But in “much shorter time intervals” 
this is not necessarily the case. This apparently stems from the fact that solutions of 
Newton’s differential equations are exponentially sensitive to variations in initial 
conditions. 


Barone, et al [1] also pointed out in the chaotic behavior of the solutions of nonlinear 
differential equations, some systems may be “deterministic” (i.e. have a solution 
uniquely determined by the differential equations and initial conditions), but still 
“unpredictable”. According to Barone: “The chaotic solutions of nonlinear differential 
equations are extremely sensitive to the numerical values of the initial conditions.” “Any 
set of differential equations represents a model of a system which incorporates some 
insights into the phenomena being studied and at the very least ignores numerous 
perturbations. The ignored small physical perturbations which might be modeled, for 
example, by additional ‘forces’ in the differential equations may totally change the 
behavior of the system in time intervals of interest. In this situation the behavior of the 
system is ‘unpredictable’ in the sense that it is not practical to include all perturbations 
which have a significant effect on the behavior of the system.” [emphasis added) This 
not only brings the uncertainty principle into the realm of classical mechanics, but also 
suggests the “additional 'forces' of which Connective Physics and the associated 
inertial forces might well qualify. 


In the case of an electron orbiting close to a charged sphere in a uniform magnetic field, 
“the classical dynamics of this system is known to yield chaotic orbits for some ranges 
of parameters.” Also, “in order for Newtonian dynamics to accurately predict chaotic 
electron orbits in this system for times longer than about 10 micro-seconds the initial 
conditions would have to be specified to an accuracy inconsistent with Heisenberg’s 
uncertainty principle.” [1] 


This is extremely important in that it should be feasible to observe on a macroscale 
results which depend upon the microscale of Planckian physics. In other words, those 
activities at the atomic, nuclear and potentially smaller scale levels may manifest in 
readily observable variables such as pressure, temperature and macro displacements. 
At the same time, the macroscopic time element is critical and needs to be quite small -- 
a reality which may be readily observed in cases of extreme acceleration or 
deceleration (the essence of Connective Physics, The Fifth Element, and potentially 


Hyperdimensional Physics). 


Furthermore, traditional interpretations of the v tend to emphasize the inability to 
measure the energy at a precise time. Raymer [2], for example, states that 
“Heisenberg’s original argument for the uncertainty principle involved the perturbation to 
a particle’s state by a measurement of one variable, which affects one’s ability to predict 
the outcome of a subsequent measurement of the conjugate variable.” Note that this is 
not some form of “measurement error’, but due instead, supposedly, to the physical 
variables intrinsic to a particle’s state. 


In effect, the Uncertainty Principle is not about measurements at all, but instead about 
actual fluctuations within an elementary particle as to its energy or momentum. 


For example, at a precise time, t, the energy of an electron is not determinable to a 
precision greater than h/41, because the energy of the electron physically varies by this 
amount within a Planck like time parameter. In effect, the electron’s energy fluctuates 
within narrow bounds, and what is supposed as the electron’s energy is, in fact, an 
average value over the very narrow time parameter. 


This fluctuating electron energy might suggest a violation of the conservation of energy, 
but not if the electron is exchanging energy at the Planck level with other electrons or 
particles. In effect, we might argue that the Heisenberg Uncertainty Principle provides 
evidence to support Mach’s Principle with respect to the interconnectedness of all 
masses (including electrons). Specifically, the “unfortunately unspecified” interaction of 
an electron with the rest of the universe, as specified by Mach’s Principle, is contained 
within the Heisenberg Uncertainty Principle as a continuously fluctuating exchange of 
energy or momentum. For if there is a continuous fluctuation of energy between 
particles as the quantum level, then by Einstein’s famous Energy equals mass times the 
velocity of light squared, this would include mass as well, and indirectly define inertia. 


If on the other hand, Mass is an illusion, then mass does not exist and inertia becomes 
a property of energy fluctuations at the quantum level. Puthoff's contention that electric 
charges are connected, and that Mass is merely a convenient tag we apply to certain 
parts of energetic electric charges, simply implies that it is the energy which connects 
the parts of the universe. And in all likelihood, the Superconductivity of the electrons. 


In either case, the theory of Connective Physics (et al) is likely based on a Machian 
interconnectedness of inertia, whereby energy and/or momentum is exchanged 
between different particles under Planck time frames and within the constraints and 
capabilities of the Heisenberg Uncertainty Principle. 


A particularly important postscript to the above is that the fuzziness of the uncertainty -- 
in the form of the greater than or equal to aspect of the equation -- may no longer be 
quite so fuzzy. (As in Fuzzy Wuzzy was a bear. Fuzzy Wuzzy had no hair. Fuzzy 
Wuzzy wasn't so fussy, was he?) 


Samuel (3) has reported on research by Michael Hall and Marcel Reginatto [4] in which 
the latter have developed an expression for the uncertainty in the measurements, but 
one which is “an equation rather than an inequality, which is ‘a far stronger relation’.” 
This new work thus implies an Exact Uncertainty -- such that an inequality is replaced 


with what sounds like a contradiction in terms. O' Vey! Such is the state of physics! 


Connective Physics Superconductivity Scientific References 
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BioGeometry 
The coordinates of the planetary gridsvstem and the description are BioSignature 
given in the table below. They come from ode 
http://www.akasha.de/~aton/TGGrid.html. The above image of the ee 
globe with coordinates is created from these coordinates (after Pendulum 
correction for a few typing errors). The figure below comes from and 
http://www.crystalinks.com/grid.html. The numbers have been radiesthesia 
replaced by larger ones to make them better readable. = 

Tips 
When you click on a point in the map below, you get a detailed map. Activities 
For these maps we used the facilities of Mapquest. Web-shop 
If you are interested in vortex maps and related books see Contact 
http://www.vortexmaps.com/ oo 


The Planetary Grid System shown below was inspired by an original —— 
article by Christopher Bird, "Planetary Grid," published in New Age Site-map 
Journal #5, May 1975, pp. 36-41. The hexakis icosahedron grid, 
coordinate calculations, and point classification system are the original 
research of Bethe Hagens and William S. Becker. These materials are 
distributed with permission of the authors by Conservative Technology 
Intl. in cooperation with Governors State University, Division of 
Intercultural Studies, University Park, Illinois 60466 312/534-5000 
x2455. This map may be reproduced if they are distributed without 
charge and if acknowledgement is given to Governors State University 
(address included) and Mr. Bird. 


PA 


Click on a number to see a detail map of the area. 
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On the Egyptian continental shelf, in the Mediterranean Sea, at approximately the 
midpoint between the two outlets of the Nile at Masabb Rashid and Masabb 
Dumyat 

On the Sozh River east of Gomel, at the boundary junction of three Soviet 
republics - Ukraine, Bellorussia, and Russia 

In the marshy lowlands just west of Tobolsk 

In the lowlands north of the southern tip of lake Bayal, at the edge of highlands 
In the highlands along the coast of the Sea of Okhotsk 

Slightly east of Attu at the western tip of the Aleutian Islands 

Edge of continental shelf in the Gulf of Alaska 

Buffalo, Alberta, at the edge of highlands in lowlands 

Just east of Port Harrison on Hudson's Bay 

Gibbs Fracture Zone 

Loch More on the west coast of Scotland 

On the edge of the Kirthar Range bordering the Indus River Valley, directly north 
of Karachi 

At the east edge of the Himalayas in Szechuan Province, just West of the Jiuding 
Shan summit 

At the intersection of Kydshu Palau Ridge, the West Mariana Ridge, and the Iwo 
Jima Ridge 

At the intersection of Hess Plateau, the Hawaiian Ridge, and the Emperior 
Seamounts 

North East of Hawaii, midway between the Murau Fracture Zone and the 
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Molokai Fracture Zone 


Cerro Cubabi, a highpoint just south of the US/Mexico border near Sonotia and 
lava fields 

Edge of continental shelf near Great Abaco Island in the Bahamas 

Atlantis Fracture Zone 

In El Eglab, a highland peninsula at the edge of the Sahara Desert sand dunes 
Sudan Highlands, at the edge of White Nile marshfields 

Somali Abyssal Plain 

Vema Trench (in the Indian Ozean) at the intersection of the Mascarene Ridge, 
the Carlsberg Ridge and Maldive Ridge into the Mid-Indian Ridge 

Ceylon Abyssal Plain 

Kompong Som, a natural bay on the southern coast of Cambodia southwest of 
Phnom Penh 

At the midpoint of Teluk, Tomini, a bay in the northern area of Sulawesi 
Midpoint of the mouth of the Gulf of Carpentaria 

Center of Solomon Plateau 

Midpoint of abyssal plain between Marshall Islands, Mid Pazific Mountains and 
the Magellan Plateau 

Nova Canton Trough 

Society Islands 

Galapagos Fracture Zone 

East end of the Clipperton Fracture Zone 

Junction of the Cocos Ridge and the Carnegie Ridge, just west of the Galapgos 
Islands 

Lake Punrrun in Peruvian coastal highlands 

State of Amazonas, at tip of minor watershed highlands 

Vema Fracture Zone 

Romanche Fracture Zone 

Edge of Mid-Atlantic Ridge in Angola Basin just southeast of Ascension Fracture 
Zone 

Gabon highlands, at the intersection of three borders 

L'uyengo on the Usutu River in Swaziland 

Intersection of the Mid-Indian Ridge with the Southwest Indian Ridge 

Tip of the Wallabi Plateau 

In a lowland area just east of St. Mary Peak (highest point in the area) 

At the edge of the Hebrides Trench, just southwestof the Fiji Islands 
Undifferentiated South Pazific Ozean 

Easter Island Fracture Zone 

Nazca Plate 

In deep ocean, at edge of continental shelf, southeast of Rio de Janeiro 

Walvis Ridge 

Enderby Abyssal Plain 

Kerguelen Plateau 

Ozean floor, midway between Kerguelen Abyssal Plain and Wilkes Abyssal Plain 
Kangaroo Fracture Zone 

Edge of Scott Fracture Zone 

Udintsev Fracture Zone 

Eltanin Fracture Zone 

South American tip, at the edge of the Haeckel Deep 

South Sandwich Fracture Zone 

Boivet Fracture Zone 

North Pole 


South Pole 


Magnetic anomaly maps provide insight into the subsurface structure and composition of the 
Earth's crust. Anomalies trending parallel to the isochrons (lines of equal age) in the oceans 
reveal the temporal evolution of oceanic crust. Magnetic maps are widely used in the geological 
sciences and in resource exploration. Furthermore, the global magnetic map is useful in science 
education to illustrate various aspects of Earth evolution such as plate tectonics and crustal 
interaction with the deep mantle. Distinct patterns and magnetic signatures can be attributed to 
the formation (seafloor spreading) and destruction (subduction zones) of oceanic crust, the 
formation of continental crust by accretion of various terranes to cratonic areas and large scale 
volcanism (both on continents and oceans). 


Background 

EMAG2 is the result of an international collaboration with over a hundred data providers 
worldwide. It is a significant update of NGDC's candidate for the World Digital Magnetic 
Anomaly Map. The resolution has been improved from 3 arc minutes to 2 arc minutes and the 
altitude has been reduced from 5 km to 4 km above geoid. Additional grid and trackline data 
have been included, both over land and the oceans. Interpolation between sparse tracklines in the 
oceans was improved by directional gridding and extrapolation, based on an oceanic crustal age 
model . The longest wavelengths (larger than 330 km) were replaced with the latest CHAMP 
lithospheric field model MF6 


Definition 
EMAG27 is specified as a global 2-arc-minute resolution grid of the anomaly of the magnetic 


intensity at an altitude of 4 km above mean sea level. It was compiled from satellite, marine, 
aeromagnetic and ground magnetic surveys. 


Distribution 

The digital grid, images and various derived products are available on the EMAG2 home page. A 
version for visualization in NASA World Wind can be downloaded from here. See also the 
implementation for Google Maps. 


Usage notes 

Check out the Google Earth transparency slider when comparing magnetic and topographic 
features. 

The image quality in Google Earth is improved significantly by disabling compression: Tools -> 
Options -> 3D View -> untick Compress, then restart Google Earth. 
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The Magnetometer 


Adapted from a TOPS Terra Bagga activitv 


Type of Lesson: Hands-on activity 


Time Needed: 25 minutes 


National Standards Addressed 
Earth and Space Science, Grades 9-12: Movement of matter between reservoirs is driven by the earth’s 
internal energy and external sources of energy... 


Physical Science, Grades K-4: Magnets attract and repel each other and certain kinds of other 
materials. 


Physical Science, Grades 9-12: Electricity and magnetism are two aspects of a single 
electromagnetic force... 


Science and Technology, Grades K-4: Tools help scientists make better observations, 
measurements, and equipment for investigations. The help scientists see, measure, and do things 
that they could not otherwise see, measure and do. 


Unifying Concepts and Processes, Grades K-12: Models are tentative schemes or structures that 
correspond to real objects, events, or classes of events and that have explanatory power. 


Quick Summary of Lesson 
Students will build an instrument capable of detecting a magnetic field and magnetic polarity. 


Materials 

4-inch piece of plastic straw 
2 straight pins 

masking tape 

sewing thread 

magnet 


Procedure 
1. Use a small piece of masking tape to hang two straight pins from a piece of thread. The pins should 
point in opposite directions and hang horizontally. 


2. Push the thread through the straw. Tape the thread to the top so that the pins have just enough 
clearance to swing freely at the bottom. 


3. Stroke the pins from left to right several times with a permanent magnet. 
4. Establish and mark the north-seeking end. 


Notes to the Teacher 

Magnetic fields are invisible; we can only see the effects of the magnetic force. Magnetometers are 
devices used to detect and measure the strength of magnetic fields. Compasses are basically 
magnetometers with directions marked on them. A magnetometer will dip or point toward a source of 
magnetism. Have students use their magnetometer to find things in your room or at home that are 
magnetic. 


Have students tackle these exercises which will have them utilize their magnetometers: 
Terrabagga Activity and Magnetometer Extensions. 


IMF stands for Interplanetary Magnetic Field. It is 
another name for the Sun's magnetic field. 


The Sun's magnetic field is huge! It goes beyond any 
of the planets. The Sun's magnetic field got its name 
because of that. We call the Sun's magnetic field the 
Interplanetary Magnetic Field meaning it has all of the 
planets within it. 
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The magnetic field of the Sun is carried by the solar 
wind which comes out from the Sun. The solar wind 
and magnetic field are twisted into a spiral by the 
Sun's rotation. 


The IMF is represented by the blue arcs in 
the picture above. This picture 


shows the spiral nature ofthe Eventually the solar wind and IMF encounter 


IMF. interstellar space. The boundary between space 
Click on image for full size dominated by the Sun (or the heliosphere) and 
(105K JPEG) interstellar space is called the heliopause. 


Courtesy of NASA 


The Sun's Magnetic Field - New and Improved Model? 


News story originally written on November 14, 1997 


diagram comparing Fisk's 
model to the older model 
Courtesy of Fisk's team at the 
U-M 


Lennard Fisk of the University of Michigan released a new 
model of the Sun's magnetic field last year. His model was 
very different from the model made in the 1950's. More and 
more evidence is being collected that supports Fisk's model. 
Could this be a new scientific breakthrough!? We'll see! 


Fisk's model suggests that the magnetic field lines 
coming from the Sun look like a wild tornado (see 
image to the left). The older model suggests the 
magnetic field lines look like the path water would take 
while coming from a lawn sprinkler. 


Fisk's model is based on accepted solar phenomenon. It 
takes into account the fact that the gases at the Sun's 
equator rotate faster than the gas at the poles. Fisk also 
considered the fact that the Sun's magnetic field is 
constantly expanding. 


The old model of the Sun's magnetic field cannot explain recent data collected by the NASA/ESA 
Ulysses mission. Fisk and team members Thomas Zurbuchen and Nathan Schwadron are using 


the Ulysses data to test Fisk's model. 


The team admits that their model still requires a lot of testing. But, "This is science at it best," 
says Fisk. "Someone observes a phenomenon, and that causes you to think about things in 
different ways. Then you put out a theory that says what it is, and people poke at that. You look at 
the observational evidence and test it out. The model will undoubtedly change -- models always 


do." 


The Earth's Magnetic Field 


The Earth has a magnetic field with north and south poles. 
The Earth's magnetic field reaches 36,000 miles into space. 


The magnetic field of the Earth is surrounded in a region 
called the magnetosphere. The magnetosphere prevents 
most of the particles from the sun, carried in solar wind, 
from hitting the Earth. 


Click on image for full size version 
(71K GIF) 
Windows Original Image 


Some particles from the solar wind can enters the 
magnetosphere. The particles that enter from the 
magnetotail travel toward the Earth and create the auroral 


oval light shows. 


The Sun and other planets have magnetospheres, but the Earth has the strongest one of all the 
rocky planets. The Earth's north and south magnetic poles reverse at irregular intervals of 
hundreds of thousands of years. 
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Jupiter's magnetosphere 


Jupiter's magnetosphere is very special. It is the biggest thing in the entire solar system. Not only 
is it big enough to hold all of Jupiter's moons, but the sun itself could fit inside. It goes all the 
way to Saturn. If it could be seen at night, it would be as big in the sky as the full moon. 


The unusual way that Jupiter's magnetic field is made affects the shape of different parts of 
Jupiter's magnetosphere. 


Jupiter has a donut-shaped cloud which goes around inside the magnetosphere. Jupiter lights up 
with very beautiful aurora. Jupiter also makes radio signals and other waves, called whistler 
waves, chorus and hiss. 
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A Look at Saturn's Magnetosphere 
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This is a drawing of the magnetosphere of Saturn. 


Click on image for full size version 
(456K JPG) 
other waves, such as whistler waves. 


Saturn's magnetosphere is not as big as 
Jupiter's, but it is still pretty big. It is big 
enough to hold all of Saturn's moons. It is 
probably made the same way as is Jupiter's, 
which affects its overall shape and structure. 
The shape is also affected by the fact that 
Saturn's moon Titan does not contribute a very 
large cloud to the magnetosphere. 


The rings of Saturn definitely affect the 
motion of particles in the magnetosphere. 


Saturn's magnetosphere produces beautiful 
aurora, as well as strong radio signals and 
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A Look at Uranus' Magnetosphere 


The magnetosphere of Uranus is medium 
sized, but still much bigger than the Earth's. It 
holds all of Uranus' moons. It is probably 
made in the middle of the planet, and with ice, 
rather than with iron at the core. 


The magnetosphere of Uranus has a very 
magn s wau strange tilt. The extreme tilt, combined with 
the extreme tilt of Uranus itself, makes for a 
completely strange magnetosphere, one which 
has twistingstructure! 


This is a drawing of the magnetosphere of Uranus. 
Click on image for full size version (92K Mathematical theory suggests that the rings of 
GIF) Uranus sweep the particles in the 
magnetosphere into the atmosphere! 


The Auroraon Uranus is difficult to detect, and so are radio signals from Uranus, which means 
that the magnetosphere of Uranus may be almost empty! 
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A Look at Neptune's Magnetosphere 


The magnetosphere of Neptune is very much like that of Uranus, medium sized but still much 
larger than the Earth's. Like that of Uranus, is probably made in the middle and with ice, rather 
than with iron at the core. 


Like Uranus, the magnetosphere of Neptune has an extreme tilt, almost 60 degrees. Because 
Neptune itself is not tilted however, the magnetosphere of Neptune has a more standard, but still 
completely uniquestructure. 


Mathematical theory suggests that the rings of Neptune affect the motion of particles in this 
unique magnetosphere, and also are responsible for the presence of three small plasmaspheres 
instead of one large version! 


Like Saturn, Neptune's magnetosphere produces aurora but very faint ones, as well as radio 
emissions and other waves, such as whistler waves, chorus and hiss. 


Magnetosphere of Mercury 


Mercury is the only terrestrial planet other than the Earth 
that has a significant magnetic field (220 nT). This field, 
along with the planet's high density and small size relative 
to the Earth, indicates that it probably has a molten iron 
core. The magnetic field is approximately dipolar and is 
tilted less than 10 degrees from Mercury's rotation axis. 
Mariner 10 observed a shock wave called a "bow shock" in 
front of the planet, where the planet's magnetic field meets 
the magnetic field carried by the oncomi ng solar wind. 
Other magnetosph 


This is a drawing of Mercury's 
magnetosphere 
Click on image for full size 
version (73K GIF) 
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A Look at Pluto's possible Magnetosphere 
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This is a drawing of how a comet interacts with 
the environment of interplanetary 
space. 

Click on image for full size version 
(40K GIF) 
Image from: NASA 


No one knows whether or not Pluto has a 
magnetosphere. Scientists were very surprised to 
find that Jupiter's icy moon Ganymede had a 
magnetosphere because it is hard to explain how 
an icy body can develop a magnetic field. 
Nevertheless, Pluto may well have a magnetic 
field, as a result of its dual orbit with its moon 
Charon. 


On the other hand, Pluto may have a reaction 
with the field found between planets that is 
similar to that of a comet, as illustrated in this 
diagram. Only exploration of this unique system 
will give us the answer. 
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Orbital Data for the Planets & Dwarf Planets 


Planet Semimajor 
Axis 
(AU) 
Mercury 0.3871 
Venus 0.7233 
Earth 1.000 
Mars 1.5273 
Jupiter 5.2028 
Saturn 9.5388 
Uranus 19.1914 
Neptune 30.0611 
Dwarf Planets 
Ceres 2.76596 
Pluto 39.5294 
Haumea 43.335 
Makemake 45.791 
Eri 67.6681 


Orbital 
Period 


(yr) 


11.862 


29.458 


84.01 


164.79 


4.599 


248.54 


285.4 


309.88 


557 


Orbital 
Speed 
(km/s) 


47.9 


35.0 


29.8 


24.1 


13.1 


9.6 


6.8 


5.4 


17.882 


4.7 


4.484 


4.419 


3.436 


Orbital 


Eccentricity 
(e) 


0.206 


0.007 


0.017 


0.093 


0.048 


0.056 


0.046 


0.010 


0.07976 


0.248 


0.18874 


0.159 


0.44177 


Inclination 
of Orbit 
to Ecliptic 
(°) 
7.00 
3.39 
0.00 
1.85 
1.31 
2.49 


0.77 


1.77 


10.587 


17.15 


28.19 


28.96 


44.187 


Rotation 
Period 
(days) 


58.65 


-243.01° 


0.997 


1.026 


0.410 


0.426 


-0.746° 


0.718 


? 


>8hrs ? 


Inclination 
of Equator 
to Orbit 
(°) 


23.4 


25.2 


3.1 


26.7 


97.9 


29.6 


~3 


122.5 


' Negative values of rotation period indicate that the planet rotates in the direction opposite 


to that in which it orbits the Sun. This is called retrograde rotation. 


The semimajor axis (the average distance to the Sun) is given in units of the 
Earth's average distance to the Sun, which is called an AU. For example, 


Neptune is 30 times more distant from the Sun than the Earth, on average. 
Orbital periods are also given in units of the Earth's orbital period, which is a 
year. 


The eccentricity (e) is a number which measures how elliptical orbits are. If e = 0, 
the orbit is a circle. Most of the planets have eccentricities close to 0, so they must 
have orbits which are nearly circular. 


The Kuiper Belt 


The outer edge of our Solar System is not empty. 
There are many, many huge spheres of ice and rock 
out near Pluto's orbit. Astronomers call this huge 
group of planetoids "Kuiper Belt Objects", or "KBOs" 
for short. The Kuiper Belt is a bit like the asteroid 
belt, but much farther from the Sun. 


Scientists think there are many thousands of 
KBOs. Astronomers have discovered several 
hundred so far. KBOs are gigantic balls of ice 
and rock. Some are small, some are tens of km 
across, and some are as big as the planet Pluto, 
and maybe larger! They orbit the Sun on the 
edge of the Solar System, near Pluto. They orbit 
between 30 to 50 AU (1 AU = Earth to Sun 
The tiny blue and purple dots in this picture distance) from the Sun. Some astronomers think 
show where Kuiper Belt Objects the Kuiper Belt goes out to 100 AU. KBOs take 
200 years or longer to orbit the Sun! 


are. See how they are out past 
Neptune, near Pluto? 

Click on image for full size 

(51 Kb JPEG) 

Image courtesy NASA/JPL-Caltech. 


Some astronomers had a theory about the 
Kuiper Belt in the early 1900s. One of them was 
Gerard Kuiper. In 1951, Kuiper said that some 
kinds of comets might come from the Kuiper 
Belt. The Kuiper Belt was named after Gerard 
Kuiper. The first KBO was discovered in 1992. It was given the odd name "1992 QB". 


The planet Pluto is also a Kuiper Belt Object. There are probably a bunch of other KBOs as big as 
Pluto or bigger that we haven't found yet. This is why astronomers are having a hard time 


deciding what a planet is. Is Pluto a planet? Are any of the other KBOs? Astronomers have found 
one object, called 2003 UB3:; for now, that looks like it is bigger than Pluto. Some people are 
calling it the "tenth planet". 


There are a couple of different kinds of KBOs. The different kinds have different orbits. Some 
have orbits like Pluto's. They are called "plutinos" (mini-Plutos). Some have orbits that are more 
like circles. They are called "cubewanos". 


There are other objects besides KBOs out on the edge of the Solar System. The Oort Cloud is 
much, much further out than the Kuiper Belt. All of the objects on the frozen edge of the Solar 
System can be put in one big group. Astronomers call that group ''Trans-Neptunian Objects" 
(TNOs) because they orbit further from the Sun than Neptune. KBOs and objects in the Oort 
Cloud are all Trans-Neptunian Objects. So are some other odd misfits that are in-between the 
Kuiper Belt and the Oort Cloud, including Sedna and 2003 UBs);. 


Some of the best known KBOs are Pluto, 1992 QB:, Orcus, Quaoar, Ixion, and Varuna. Strange 
names for strange objects! 


Planets - Data Table 


are listed in a separate table 


diameter (Earth=1) Ea 0.949 ia EE EE 3.883 


diameter (km) 4,878 12,104 12,756 6,787 142,800 120,000 51,118 49,528 


mass (Earth=1) 


kea 
N 


mean distance from Sun 


(AU) 


0.39 0.72 1 1.52 5.20 9.54 19.18 30.06 


orbital period (Earth years) 


orbital 0.2056 0.0068 0.0167 0.0934 0.0483 0.0560 0.0461 0.0097 


= 


mean orbital velocity 
13.06 
(km/sec) 


rotation period (in Earth 
days) 58.65 -243* 1 1.03 0.41 0.44 -0.72* 0.72 
ays 


inclination of axis 


(degrees) 
mean temperature at -180 to -89 to 

465 -82 to 0 -150 -170 -200 -210 
surface (C) 430 58 


gravity at equator 


(Earth=1) 


escape velocity (km/sec) 4.25 10.36 11.18 5.02 59.54 35.49 21.29 23.71 


mean density (water=1) 


atmospheric composition none + H,+He | H,+He | H,+He H,+He 


number of moons 


rings? no no no no yes yes yes yes 


Dwarf Planets 


Ceres | Pluto Haumea Makemake Eris 


ħi 0.110 
diameter (Earth=1) 0.102-0.149 || 0.188-0.235 


(average) 


A 1,960 x 1,518 x 996 
diameter (km) 974.6 2,300 (ellipsoid) 1,300-1,900 2,400-3,000 
ellipsoi 


mass (Earth=1) 0.00070 0.00067 BE 


mean distance from Sun (AU) 2.76596 39.44 43.335 45.791 67.6681 


orbital period (Earth years) me 309.88 


orbital eccentricity 0.07976 0.2482 0.18874 0.159 0.44177 


mean orbital velocity (km/sec) 


rotation period (in Earth days) 0.378 | -6.38* 0.163 ? >8hrs ? 


inclination of axis (degrees) 


mean temperature at surface (°C) -106 -220 -223 -240 -230 


gravity at equator (Earth=1) 


escape velocity (km/sec) 0.51 1.27 0.84 0.8 1.31 


mean density (water=1) : 1.18-2.31 


atmospheric composition none CH, none? maybe CH, | maybe CH, 


number of moons 


rings? no no no no no 


' Negative values of rotation period indicate that the planet rotates in the direction opposite 
to that in which it orbits the Sun. This is called retrograde rotation. 


The eccentricity (e) is a number which measures how elliptical orbits are. If e=0, 
the orbit is a circle. All the planets have eccentricities close to 0, so they must 
have orbits which are nearly circular. 


